Objective: To determine the prevalence of dental caries and the level of sugar consumption among 6-12-y-old schoolchildren in La Trinidad, Benguet, Philippines. Design: A Cross-sectional study as a baseline survey for a later intervention program. A questionnaire was distributed to obtain information on dental history and total consumption of food with sugar. Caries were diagnosed based on the WHO recommendation. Results: A total of 1200 schoolchildren, aged 6-12 y were included. The prevalence of dental caries in primary dentition was 71.7% and in the permanent dentition, 68.2%. The mean total decayed, extracted due to caries and filled primary teeth (DMFT) and decayed, missing and filled permanent teeth (DMFT) were 4.12 (s.d. 4.03) and 2.40 (s.d. 2.57), respectively. As age increased the mean DMFT increased. Majority (70%) had tooth brushing practices, and less than half (42.5%) had a dental visit only when necessary. Their sugar intake was twice more than the WHO recommendation with a mean daily total intake of 59 g per person. Most common sources of dietary sugar were hard candies (89%), banana cue (84.9%), camote cue (84.9%) and soft drinks (84.4%). No significant correlation was found between sugar intake and dental caries.
Introduction
Dental caries is a highly prevalent chronic disease and its consequences cause a lot of pain and suffering. Millions of people throughout the world have lost their teeth due to caries. It is a staggering public health and economic burden to a country, particularly to developing and underdeveloped countries (Rugg-Gunn, 1993; Harel-Raviv et al, 1996) . Sugars are the most important dietary etiological cause of dental caries (Sheiham, 1991; Rugg-Gunn, 1993; Harel-Raviv et al, 1996; Jamel et al, 1997; Majewski, 2001; Sheiham, 2001; Moynihan, 2002; Sayegh et al, 2002; Sanders, 2004) .
Out of the 15 countries in the Western Pacific Region, Philippines is one of the few countries with subjects who still have sextants with deep periodontal pockets (Reyes, 2001) . The Philippines have an average of decayed, missing and filled teeth (DMFT) of 4.58 among 12-y-olds (Reyes, 2001) . In addition to unfluoridized water, inadequate dissemination of information on dental health and the limited coverage of health insurance in the country made the problem worse. In the 2003 annual report of the Department of Education Health and Nutrition Center of Philippines, dental caries remains the top ailment among pupils, surpassing even common conditions like colds, nutritional deficiency and cough (Navarrez, 2003) .
Besides the national survey (Navarrez, 2003) , there have been very few published reports on dental caries and sugar consumption of schoolchildren in the Philippines (Deong 1994; DOH, 1998) . However, despite the preventive programs of the Department of Health and Department of Education, Culture and Sports Philippines, dental caries is still rampant among schoolchildren. Although about 142 fluoridated toothpastes are available in Philippines with fluoride concentration ranging from 6 to 1600 p.p.m. (Dr Susan Yanga-Mabunga, University of Philippines, College of Public Health, Personal Communication) dental caries problem has been among the top ailments in students. Reports from the Department of Education Health and Nutrition Center, Philippines (Navarrez, 2003) revealed that at least 12 million pupils all over the country will need at least 1700 dentists to meet their dental health needs. In the last National Monitoring and Evaluation Dental Survey conducted by the Department of Health in 1998 (Department of Health, National Monitoring and Evaluation, Dental Survey, Dental Health Service, Department of Health, Manila, Philippines, 1998) the prevalence of dental caries among children aged 12 y was 91.7%.
Although Barbers and Rojas (1986) studied the effects of tooth brushing and sweet diet limitation in dental caries prevention, no study has been undertaken as yet to look into the high sugar consumption and the prevalence of dental caries status of these population. Additionally, oral health data on children aged 6-11 y is lacking.
This study, therefore, aimed at determining the prevalence of dental caries and assessing the level of sugar consumption of schoolchildren aged 6-12 y. Information gathered from this initial survey will provide baseline data for the intervention program in the second phase of the study. The information is also believed to elicit interest, support and cooperation of the local government administrators, health policymakers and implementers, parents, school and community authorities towards the initiation of a sustainable oral health promotion program for schoolchildren.
Methods

Study area
The study was conducted in La Trinidad, Benguet, Philippines, in July 2003. La Trinidad is the provincial capital of Benguet Province, situated 180 km North of Manila. The city lies in the hills, 5000 feet above sea level. The study area was chosen because of convenience in the data collection and the established linkage with school authorities and to the dental health association.
Study participants
Schoolchildren, aged 6-12 y, from La Trinidad, Benguet, Philippines, were included in the study. All the students from grades 1 to 6 were taken as participants of the study.
Dental assessment
Dentists were calibrated before the survey by the principal investigator. A 1 day training and calibration course was conducted for 30 dentists and their scribes. The seminar involved the explanation of the method of data collection, definition of terms and standardization of the diagnostic criteria following the WHO guideline (WHO, 1993) .
Prior to dental assessment, a short lecture on healthy snacking, tooth brushing and dental visits using dental models was delivered to the children. The study participants were then examined by dentists using the WHO modified form for Oral Health Survey. Lesions were recorded as present when a carious cavity was apparent on visual inspection. If doubt existed, the surface was investigated with a WHO-CPI probe. Unless the point entered the lesion, the surface was recorded as sound. The catching of the probe in a pit and fissure was not enough to warrant the diagnosis of caries unless there was additional visual evidence (WHO, 1997) . A dental questionnaire consisting of 19 items was administered to the study participants. Each study participant was asked as to how often in a week they usually brush their teeth and use dental floss. Other knowledge and practice questions were also asked.
Dietary assessment
A food frequency questionnaire (FFQ) consisting of 36 items on commonly eaten snack foods was designed for the study (Appendix A) and administered by trained nutritionists. Each subject was asked how often in a usual week a certain food item was consumed. The usual amount in pieces, portion sizes or household measures was also estimated. Brand names, whenever applicable, were also noted. The weight in grams of consumed food items was estimated, either by actual weighing or by estimates from tables of weights and measures, (Food and Nutrition Research Institute, Department of Science and Technology Philippines, 1997). The amounts consumed on a per day basis were finally estimated. Since analyses for sugars are not available in the Filipino food tables, the actual sugar content of the foods consumed were calculated using the Nutritional Values of Australian Foods, (English & Lewis, 1991) as was used previously by another investigator from the Philippines (Parajas, 1999) . To ensure that the food item in the Australia food table is as close to its Filipino counterpart, comparisons of energy and other nutrients were performed previously (Parajas, 1999) . Foods consumed more than three times per week were considered as commonly eaten snack foods and were included in the estimation of the sugar intake per day in the present study. Logistic regression analysis was performed to determine the relationship between factors related to dental caries. P value less than 0.05 was considered significant.
Ethical approval
Ethical clearance and permission to conduct the study were obtained from Department of Health and the school administrator, respectively, La Trinidad, Benguet, Philippines. Informed consent was obtained from the parents.
Results
A total of 1200 schoolchildren, 596 boys and 604 girls, were included in the study. Table 1 summarizes results of dental history based on the interviews conducted on the study participants. One-third (34%) of the respondents have never visited a dentist in a year. More than 40% went only to see a dentist when necessary. The common reason why they did not see a dentist for check-up was due to their perceived idea that dental problems are not an emergency situation. In all, 70% of the respondents brushed their teeth twice or more times a day and a large proportion of the study participants reported that they did not have any idea on what fluoride and flosses are. Snacking frequency was also asked to relate the frequency of brushing and use of dental floss. Results showed that about one-third of the study participants ate snacks twice or more times a day. Table 2 shows dental caries prevalence and the mean DMFT among the schoolchildren. The overall prevalence of dental caries was found to be 92.3%. The prevalence of dental caries in primary dentition was 71.7% and in the permanent dentition, 68.2%. The mean DMFT and DMFT were 4.12 (s.d. 4.03) and 2.40 (s.d. 2.57), respectively. Moreover, as the students advanced in age, they experienced more dental caries in permanent dentition than the younger ones. But in primary dentition caries prevalence and mean DMFT7s.d. decreased with increase in age. Figure 1 shows caries prevalence in primary dentition among individual teeth by age. The molars accounted for the vast majority of carious lesions followed by maxillary incisors. Figure 2 illustrates caries prevalence in permanent dentition among individual teeth by age. Overall, from 6 to 12 y, mandibular incisors were the least involved followed by maxillary incisors. Among 6-y-old children, 25% had carious lesions in the mandibular canines. Majority of the children manifested caries in the first molar both in mandibular and maxillary teeth. As the age increased from 6 to 12 y, caries prevalence in the first molar teeth also increased. In children aged 7 and 8 y, the second left maxillary premolar teeth had the highest carious lesions.
In this study, the sugar content of foods was determined using a food frequency questionnaire. This was administered to the students as well as to the parents of younger students. The mean total sugar intake was 59 g per day per person among the students (Table 3) . It was also found that intake of foods high in sugar increased as the students grew older. The commonly eaten snacks which are sources of dietary sugar were hard candies (89%), banana cue (84.9%), camote cue (traditional snacks coated with brown sugar) (84.9%), soft drinks (84.4%), peanut butter (76.6%), chocolate (78.4%), brown sugar (74.3%), milo (70.4%), cream cookies (75.4%), polvoron (68.1%), powder juice (80.3%), ice cream (70.2%) and ice candy (69.1%).
Multivariate analysis was done to identify the factors contributing to the high prevalence of dental caries. After controlling for the effects of other factors (eg sugar intake, frequency of tooth brushing and use of floss), factors found to contribute to the high prevalence of dental caries were the frequency of visits of children to the dentists and the frequency of eating snacks in a day. Those children who visited the dentists at least once a year were not likely to experience dental caries than those who never visited a dentist. Likewise, children who took their snacks at least once a day were more than twice likely to experience dental caries than those who rarely or never took their snacks in a day (Table 4) .
Discussion
This study documented a 71.7 and 68.2% prevalence of dental caries in primary and permanent dentition, respectively, among schoolchildren aged 6-12 y in La Trinidad, Benguet, Philippines, indicating a widespread neglect of oral health in the children. Untreated decayed teeth dominated the DMFT scoring among the children demonstrating a high rate of unmet treatment needs. It substantiates the Philippines National Oral Health Survey Report, which described high caries prevalence rates in the permanent dentition of 12-y-old children (Department of Health, 1998). Furthermore, this study provided information on the oral status of schoolchildren in the age group of 6-11 y, who were not included in the national survey (Department of Health, 1998).
The results also indicated that as the age of children increased from 6 to 12 y, dental caries in general and carious lesions in the first molar teeth of permanent dentition increased suggesting high caries activity. In temporary dentition too, carious lesions were highly prominent in the molar teeth, indicating that these children were suffering from needless pain due to neglect of their dental needs. The high rate of unmet treatment needs among schoolchildren in the Philippines has been attributed to a lack of community awareness and understanding that prevention and treatment of caries should begin in early childhood. It could also be due to parental indifference and belief that the primary teeth are replaceable by permanent teeth and are not important (DOH, 1992; Carino et al, 2003) . In the Cordillera Autonomous Region (CAR) where the province of Benguet is situated, the prevalence of dental caries was 100% and the latest study in this region (Carino et al, 2003) indicated a prevalence ranging from 85 to 94% among children 3-6-y-old. Among children aged 6 y, the prevalence was 92%. Our study conducted in the same year in this region showed that the combined prevalence of dental caries affecting the temporary and permanent teeth was 98% which truly confirmed that dental caries is still a major oral Dental caries and sugar consumption among schoolchildren in Philippines RN Yabao et al health problem in the country. The department has launched several programs geared towards promoting oral health care among school students. However, the lack of dental health experts and insufficient health infrastructure affected the delivery of dental services in the schools. In addition, our findings indicated that majority of the children did not visit dentists, and most of those who did visit went only to seek relief from pain rather than routine care. In other countries too, high levels of dental disease have been associated with children who seek dental treatment for symptomatic rather than preventive reasons (Honkala et al, 1990; Vigild et al, 1999) . On the other hand, an unexpected finding of this study was that tooth brushing appeared to have less impact on caries. It seems that either the response did not reflect true practice in this group, or the tooth brushing practiced was less effective in preventing caries. The relationship may also have been confounded by associations with other significant behaviors, such as the age at which brushing was started, although this question may be highly prone to recall bias (Kwan & Williams, 1998) . Our finding of the high prevalence of dental caries among children is in agreement with previous studies from different countries (al-Sharbati et al, 2000; Dash et al, 2002; Yee & McDonald, 2002; Bourgeois et al, 2004; Hoffmann et al, 2004; Seibert et al, 2004) . In addition, the results obtained in this study were among the highest in Western Pacific and South East Asian Regions (WHO, 2004) . For example, among 12-y-old children in this study, the prevalence rate in permanent dentition was 74.9% (DMFT 3.7), which was higher than reports from Thailand (57.3%, DFMT 1.6), Japan (DMFT 2.4) and China (45.8%, 1.03), but lower than Indonesia (76.9%, DMFT 2.2) (WHO, 2004) . The DMFT score for 12-y-olds in the present study was higher than reports from most industrialized and developing countries such as Australia (0.8), Finland (1.1), Norway (1.5), United Kingdom (1.1), United States of America (1.4), Mexico (2.5) and Iran (2.0) (WHO, 2001) . Interestingly, contrary to some other studies (Dash et al, 2002; van Wyk et al, 2004) , it was also seen in this study that, as the children advanced in age, prevalence of dental caries in permanent dentition increased. This could be owing to the poor awareness about dental health and the consequent lack of exposure to fluoride from water.
The results of the study seemed to negate the traditional concept that consumption of sugary foods leads to the formation of dental carries. It was shown that only 50% of the dental caries was contributed by the consumption of foods high in sugar. There could be other factors, which may have influenced the formation of dental caries, but they were not investigated in this study. The presence of free sugars in the diet is of particular concern to dental health. Sugars given in sticky form between meals have shown to significantly increase caries activity (Krasse, 2001) . Most dietary sugars are easily metabolized to acid by organisms while some forms of dietary sugar can be slowly broken down in the mouth by salivary amylase. These sugars can then be metabolized by plaque organisms, such as Streptococcus mutans, which facilitate establishment of dental caries (Wells et al, 1980) . We have not investigated in detail the form and type of sugar that the respondents consumed as well as the intake of starchy foods. Intake of fruits was also not investigated since we based the food items on the common snack foods which are likely to be eaten in school and at home. This investigation conformed with the first local study on the relationship of sugar consumption and dental health status of children conducted in Metro Manila and Pangasinan (Parajas, 1999) .
WHO recommendation for sugar consumption designates 27.40-30 g of sugar/day or 10 kg of sugar/y. However, in our study, the consumption of sugar was twice higher (59 g/day, 21 kg/year). This might be due to an increasing availability and open sale in school canteens and streets of high sugarcontaining snacks such as chips, cheese curls and other airfilled 'sitsiryas', candies, carbonated/synthetic juice drinks/ beverages and artificially colored water/sugar-based ice candies. These are further explained by the fact that children stay for about 10 h in the school, and with their minimal money they could only afford to buy hard candies or soft drinks for their snacks. These might have contributed to the greater consumption of these foods and the resulting high prevalence of dental carries among the students. The level of sugar consumption by children in the present study (21 kg/y) was higher than that reported for Sri Lanka (18.10) (Woodward & Walker, 1994) . Although the schoolchildren in this study consumed twice more than the recommended daily sugar intake, the mean DMFT were lower than the national dental data of 4.58 mean DMFT (DOH, 1998) . However, the trend of having higher decayed components was still evident in our study participants. The missing and filled components were also higher among the children, indicating severity of the problem.
Taken together, this study showed that dental caries is a major dental health problem among schoolchildren. As in other developing countries, this may be due to an increased availability of refined sugar products without a concurrent rise in oral health awareness. Implementation of community-based preventive oral health programs on healthy diet and practices of adequate oral hygiene should be promoted in schools through integration into the school curriculum and services to combat the growing problem of dental caries among schoolchildren. The high level of untreated caries in all age groups is a cause for concern. 
